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ABSTRACT : PROBLEM TO BE SOLVED: To provide a fabrication method of a semiconductor device 
by which a metal electrode portion can be efficiently formed. 

SOLUTION: A metal film 9 is formed on a semiconductor substrate 1 . A resist film 8 is 
formed which selectively covers a fixed region on the metal film 9A as a mask film. The 
metal film 9 is changed into an insulation oxide film in an area not covered with the resist 
film 8 by carrying out implantation of oxygen ion using the resist film 8 as a mask. Thus, a 
metal electrode portion 9A surrounded with an oxide film layer 9B is formed. 
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* NOTICES * 

•Japan Patent: Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the manufacture method 
of a semiconductor device of having the metal-electrode section on a front face, and such a 
semiconductor device. 
[0002] 

[Description of the Prior Art] When pile up semiconductor chips, and joining or carrying out flip 
chip bonding of the semiconductor chip on a substrate, the semiconductor chip which has a bump 
as the metal-electrode section is used for a front face. At the process which forms a bump on the 
semiconductor substrate used as the basis of a semiconductor chip, as shown in drawing 3 , a 
silicon nitride film 5 1 is formed on the semiconductor substrate 50, and opening 53 is formed in a 
silicon nitride film 51 in the position corresponding to the pad section 52 of the internal wiring 
connected to the internal circuitry ( drawing 3 (a)). And the laminating of the barrier metal film 
54 and the seed film 55 is carried out to order on the front face of the semiconductor substrate 50 
of this state ( drawing 3 (b)). furthermore, the resist film 56 carries out pattern formation by the 
photolithography — having — this state — gold — moreover — ** — copper plating is performed ( 
drawing 3 (c)) The opening 57 adjusted in opening 53 is formed in the resist film 56, and a bump 
58 will be formed on the pad section 52 like a plater. Then, the resist film 56 is exfoliated and the 
semiconductor device which has the bump 58 who upheaved from the front face is obtained by 
removing the garbage of the barrier metal film 54 and the seed film 55 by etching ( drawing 3 
(d)). 
[0003] 

[Problem(s) to be Solved by the Invention] A bump 58 protecting the pad section 52, the function 
to make connection with other semiconductor chips etc. good is borne, and the thickness of about 
at least 10-15 micrometers is needed from the front face of a silicon nitride film 51 for realization 
of such a function. Therefore, it is made to form the resist film 56 in about 20-micrometer 
thickness thickly at a bump's above formation processes. 

[0004] However, the exposure processing in a photoresist process takes a long time, and there is a 
problem that productive efficiency is checked for the reason in patterning of such a thick resist 
film 56. That is, since the thickness of the usual resist film used for patterning of the thin film for 
forming the internal structure of a semiconductor device is 1-2 micrometers, as compared with 
such a case, the about 10 times as many exposure time as this is needed. Moreover, with the 
above-mentioned conventional technology, the etching removal process of the garbage of the seed 
film 55 and the barrier metal film 54 was required after ablation of the resist film 56, and there 
were many processes, therefore improvement in productive efficiency was checked. 
[0005] Then, the purpose of this invention is offering the manufacture method of a 
semiconductor device an above-mentioned technical technical problem's being solved, the 
metal-electrode section's being formed efficiently, and it being able to ** to improvement in 
productive efficiency by this. Moreover, other purposes of this invention are offering the 
semiconductor device which can form the metal-electrode section efficiently. 
[0006] 

[A The means for solving a technical problem and an effect of the invention] Invention according 
to claim 1 for attaining the above-mentioned purpose By performing oxidation treatment to the 
exposure front face of a semiconductor substrate in which the process which forms a wrap mask 
film alternatively, and the above-mentioned mask film were formed in the process which forms a 
metal membrane on a semiconductor substrate, and the predetermined field on this metal 
membrane It is the manufacture method of the semiconductor device characterized by including 
the oxidization process which changes the portion exposed from the above-mentioned mask film 
of the above-mentioned metal membrane to an insulating oxide. 

[0007] According to this invention, the metal membrane of a field which has exposed the mask 
film formed on the metal membrane from the mask film by oxidation treatment used as the mask 
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oxidizes alternatively. By this, a metal membrane will remain in the bottom of a mask film, it will 
be close to the circumference, and an insulating oxide layer will be formed. Therefore, the metal 
membrane under a mask film can be used as a metal electrode. A mask film may be a resist film as 
indicated to the claim 2. When a resist film is used independently, the thickness of this resist film 
should just be chosen so that it can be equal to oxidation treatment in Mr. Fukashi of the metal 
membrane concerned from the front face of a metal membrane. Specifically, if the thickness of a 
metal membrane is 10-15 micrometers, the thickness of a resist film should just be about 5 
micrometers. 

[0008] Moreover, a mask film may contain the insulator layer which consists of an oxide or a 
nitride, as indicated to the claim 3. That is, for example, an insulator layer is formed on a metal 
membrane and it may be made to carry out the laminating of the resist film on it. Thereby, 
oxidization of the metal membrane [ directly under ] of the mask film in an oxidization process 
can be prevented certainly. Moreover, there is also an advantage that thickness of a resist film can 
be made still thinner. That is, thickness of a resist film can be set to 5000A - about 1 micrometer. 
This resist film can be made to serve a double purpose as a mask at the time of carrying out 
patterning of the insulator layer to a mask pattern. 

[0009] Thus, according to this invention, it becomes possible to form a metal membrane locally 
on a semiconductor substrate using the mask film which consists of a thin resist film etc., and this 
metal membrane formed locally can be used as a metal electrode. Since it is lost by this that 
exposure processing of a resist film takes a long time, the duration of the formation process of a 
metal electrode can be shortened and it can contribute to improvement in the productive 
efficiency of a semiconductor device. Gold or copper can be used for a metal membrane as the 
material, and the galvanizing method (electrolysis plating or electroless plating) can be applied to 
the formation. Although formation of a seed film is needed before formation of a metal 
membrane, if it also combines a seed film in an oxidization process and is made to oxidize in 
forming a metal membrane by plating processing, the etching removal process of a seed film can 
be eliminated. Thereby, since the number of processes of the formation process of a metal 
electrode is reducible, it becomes still more advantageous to improvement in productive 
efficiency. 

[0010] The manufacture method of the above-mentioned semiconductor device may include 
further the process which forms insulator layers (passivation film), such as a nitride, on a 
semiconductor substrate, and the process which forms opening which exposes the pad section of 
internal wiring to this insulator layer, and may be made to perform the process after formation of 
the above-mentioned metal membrane next. In this case, the metal electrode connected to the pad 
section can be formed by covering locally the position of the right above of the above-mentioned 
pad section by the mask film. 

[0011] In addition, the implantation of oxygen ion can perform and also the above-mentioned 
oxidization process can be performed by oxidizing the front face (front face of the metal 
membrane exposed from the mask film) of a semiconductor substrate by the anode oxidation 
method which used the semiconductor substrate side as the anode plate. Moreover, what is 
necessary is just to ********** the surface section of the metallic oxide of the front face of the 
semiconductor substrate after an oxidization process to project the metal-electrode section rather 
than the circumference. Etching reagents, such as fluoric acid, can be used for this etching. 
[0012] Invention according to claim 4 is a semiconductor device characterized by including the 
insulating oxide layer which consists of an oxide of the metal which is close to the circumference 
of the metal-electrode section formed on the semiconductor substrate, and this metal-electrode 
section, is formed, and serves as material of the metal-electrode section concerned. Since the 
semiconductor device of this structure can be produced by the claim 1 or the method of invention 
of three, therefore the metal-electrode section can be formed efficiently, good productive 
efficiency is realizable. 
[0013] 

[Embodiments of the Invention] Below, the form of implementation of this invention is explained 
in detail with reference to an accompanying drawing. Drawing 1 is the cross section showing the 
manufacture method of the semiconductor device concerning 1 operation form of this invention 
in order of a process. As shown in drawing 1 (a), internal wiring is formed on the layer insulation 
film 2 formed on the semiconductor substrate 1, and the pad section 3 is formed in the 
predetermined position. On the layer insulation film 2, the passivation film 4 which consists of a 
silicon nitride film is formed. Opening 5 is formed in the position corresponding to the pad 
section 3 at this passivation film 4. 

[0014] From this state, the barrier metal film 6 which consists of TiW, and the seed film 7 of 
plating accumulate in order by the spatter on the semiconductor substrate 1 ( drawing 1 (b)). And 
a metal membrane 9 is made to accumulate on the whole surface with electrolysis plating or 
electroless plating ( drawing 1 (c)). Thickness (thickness from the front face of the passivation 
film 4) of a metal membrane 9 is set to 10-15 micrometers. A metal membrane 9 and the seed 
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film 7 consist of the same metallic material, and, generally a metal or copper is applied. 
[0015] From this state, the wrap resist film 8 is locally formed in the field of right above [ of the 
pad section 3 ], i.e., right above [ of opening 5 ], ( drawing 1 (d)). Thickness of this resist film 8 is 
set to about 5 micrometers. The thin resist film 8 of this level can be formed by short-time 
exposure processing. Subsequently, implantation (for example, acceleration voltage is taken as 
l-2MeV.) of oxygen ion is performed by using the resist film 8 as a mask ( drawing 1 (d)). In a 
metal membrane 9, the field exposed from the resist film 8 oxidizes by this, it becomes the 
insulating oxide (for example, gold oxide or a copper oxide) of the metal concerned, and 
oxide-layer 9B is formed ( drawing 1 (e)). At this time, the barrier metal film 6 and the seed film 7 
also oxidize simultaneously. By this, the metal membrane [ directly under ] 9 of the resist film 8 
will constitute metal-electrode section 9A (bump) isolated on the passivation film 4. Oxide-layer 
9B will be close to the circumference of metal-electrode section 9A, and oxide-layer 9B and 
metal-electrode section 9A will be in a flat-tapped state. 

[0016] Then, the resist film 8 exfoliates and a semiconductor device is completed ( drawing 1 (e)). 
What is necessary is for etching using fluoric acid just to remove the surface section 10 of 
oxide-layer 9B close to metal-electrode section 9A, for example, as a two-dot chain line shows, if it 
is necessary to upheave metal-electrode section 9A rather than a surrounding front face. Thus, 
according to this operation form, metal-electrode section 9A isolated electrically can be formed on 
the passivation film 4 by oxidation treatment (implantation of oxygen ion) which deposited the 
metal membrane 9 which consists of material of metal-electrode section 9A on the semiconductor 
substrate 1, carried out pattern formation of the resist film 8 on this metal membrane 9, and made 
this the mask. In this case, the resist film 8 used is easy to be the thing of a thin film, and since the 
barrier metal film 6 and the seed film 7 also oxidize simultaneously at the time of oxidation 
treatment, there is also no need for these etching removal. Therefore, as compared with the former, 
it is a short time and few processing of the number of processes can realize formation of 
metal-electrode section 9 A of the front face of the semiconductor substrate 1. the productive 
efficiency of a semiconductor device can be boiled markedly by this, and it can improve 
[0017] Drawing 2 is the cross section showing the manufacture method of the semiconductor 
device concerning the 2nd operation gestalt of this invention in order of a process. The same 
reference mark as the case of drawing 1 is attached and shown in the portion corresponding to 
each part shown in above-mentioned drawing 1 in this drawing 2 . From the state of drawing 2 (a) 
where the metal membrane 9 was formed through the same process as drawing 1 (a) - (c) with this 
operation gestalt The insulator layer 15 which consists of a silicon oxide or a silicon nitride is 
formed on a metal membrane 9. further on this insulator layer 15 The thin resist film 16 (for 
example, 5000A - 1 micrometer thickness) which covers locally the field of the right above 
(namely, right above [ of opening 5 ]) of the pad section 3 is formed ( drawing 2 (b)). 
[0018] From this state, an insulator layer 15 is alternatively removed by etching used as the mask, 
and the resist film 16 is exposed for a metal membrane 9 in fields other than the field of the right 
above of the pad section 3 ( drawing 2 (c).). In this state, the remains portions of the resist film 16 
and an insulator layer 15 serve as the wrap mask film 20 locally in the field of the right above of 
the pad section 3. Subsequently, implantation of oxygen ion is performed by using this mask film 
20 as a mask ( drawing 2 (d)). Thereby, in the field which is not covered by the mask film 20, a 
metal membrane 9 oxidizes, insulating metallic-oxide layer 9B is formed, and the metal membrane 
9 left behind to the field [ directly under ] of the mask film 20 becomes metal-electrode section 
9A (refer to drawing 1 (e)). 

[0019] If the resist film 16 and an insulator layer 15 are removed and metal-electrode section 9 A 
is exposed after this, the semiconductor device of the structure shown in drawing 1 (e) will be 
obtained. The point which may carry out etching removal of the surface section 10 of oxide-layer 
9B if needed is the same as that of the case of an above-mentioned operation form. Thus, with this 
operation form, the mask film 20 is constituted from two-layer [ of an insulator layer 15 and the 
resist film 16 ], and, thereby, invasion of oxygen ion to the field [ directly under ] of the mask 
film 20 can be effectively prevented in an oxidization process ( drawing 2 (d)). Therefore, the 
resist film 16 can be made still thinner than the 1st operation form explained using drawing 1 . 
and can shorten the exposure processing time for the patterning further. 

[0020] As mentioned above, although two operation forms of this invention were explained, this 
invention can be carried out with other forms. For example, although [ an above-mentioned 
operation form ] a metal membrane 9 is formed by the galvanizing method, you may deposit a 
metal membrane 9 by other methods, such as a spatter. When based on a spatter, formation of the 
seed film 7 is unnecessary. Moreover, although [ an above-mentioned operation form ] a metal 
membrane 9 is oxidized with the implantation of oxygen ion, other processings of an anode 
oxidation method etc. can be used for oxidation treatment of a metal membrane 9. When using an 
anode oxidation method, the part which has exposed the semiconductor substrate 1 from the mask 
film in a metal membrane 9 by passing current as an anode plate of a cell can be oxidized from a 
front face. 
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[0021] Moreover, although it is carrying out where the resist film 16 is left, the oxidization process 
( drawing 2 (d)) in the 2nd above-mentioned operation gestalt may perform an oxidization 
process, after removing this resist film 16. In this case, a mask film will consist of only insulator 
layers 15. In addition, it is possible to perform design changes various in the range of the matter 
indicated by the claim. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the semiconductor device characterized by to include the 
oxidation process which changes the part exposed from the above-mentioned mask film of the 
above-mentioned metal membrane by performing oxidation treatment to the exposure front face of a 
semi-conductor substrate in which the process which forms the wrap mask film selectively, and the 
above-mentioned mask film were formed in the process which forms a metal membrane on a semi- 
conductor substrate, and the predetermined field on this metal membrane to an insulating oxide. 
[Claim 2] The manufacture approach of the semiconductor device according to claim 1 characterized 
by the above-mentioned mask film containing the resist film. 

[Claim 3] The manufacture approach of the semiconductor device according to claim 1 or 2 
characterized by including the insulator layer which the above-mentioned mask film turns into from 
an oxide or a nitride. 

[Claim 4] The semiconductor device characterized by including the insulating oxide layer which 
consists of an oxide of the metal which is been [ a metal / it ] close and formed in the perimeter of 
the metal-electrode section formed on the semi-conductor substrate, and this metal-electrode section, 
and serves as an ingredient of the metal-electrode section concerned. 
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DRAWINGS 



[Drawing 1] 



(a) 



(b) 



<c) 



(d) 



<e) 
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